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CONVENERS
Charles (Chip) Shearer, University of New Mexico
Carl Agee, University of New Mexico
David Beaty, Jet Propulsion Laboratory

www.|pi.usra.edu/meetings/msr2008
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Purpose:

» Involve planetary and terrestrial sample science communities in discussions
of MSR.

»~ Discuss synergies between MSR and other areas of Mars exploration (orbital
and surface science).

» Explore science that can be accomplished within a variety of styles of MSR
missions.

» Discuss linkages among samples, sample science, surface operations,
planetary protection, and sample handling-curation.

-

February 23, 2009
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Sponsors:

NASA, CAPTEM, Lunar and Planetary Institute, MEPAG, and Institute of
Meteoritics

Scientific organizing committee:
David Bish (University of Indiana)

James Farquhar (University of Maryland)

John Grotzinger (California Institute of Technology)
Virgil Lueth, (New Mexico School of Technology)
Chris McKay (NASA Ames)

Glenn MacPherson (Smithsonian)

Doug Ming (Johnson Space Center)

Dimitri Papanastassiou (Jet Propulsion Laboratory)
James J. Papike, (University of New Mexico)

Dawn Y. Sumner (University of California Davis)
Allan Treiman (Lunar and Planetary Institute)
David Vaniman (Los Alamos National Laboratory)

February 23, 2009
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CAPTEM MSR Workshop

Summary
105 participants and 62 presentations.

*The 2.5 day workshop consisted of 6 sessions.
*Abstracts for each presentation, selected presentations,

and workshop report may be viewed at
http://www.Ip1.usra.edu/captem.

February 23, 2009
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The Workshop Sessions:

*ENABLING SAMPLE RETURN: PRIORITIES, MISSIONS, AND
STRATEGIES.

*SAMPLE REQUIREMENTS FROM THE ASTROBIOLOGY POINT OF
VIEW.

*SULFATES AS RECORDERS OF MARS NEAR SURFACE PROCESSES
AND THE MER SITES AS FIRST SAMPLE RETURN LOCALITIES.

UNDERSTANDING THE EVOLUTION OF MARS' CORE, MANTLE,
CRUST, SURFACE, ATMOSPHERE.

*HYDROUS MINERALS AS RECORDERS OF FLUID-ATMOSPHERIC
EVOLUTION AND SECONDARY ALTERATION.,

*POSTER SESSION.

February 25, 2009 3
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ENABLING SAMPLE RETURN: PRIORITIES, MISSIONS, AND
STRATEGIES:
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Possible Science Priorities " DISCOVERY OF DIVERSE MARDIAN Acudious
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If we already have samples from Murs,
2003 MARS EXPLORATION ROVER wihy do we need sample retirn missions?

MISSION: ROBOTIC FIELD GEOLOGISTS The importance of Martian meteorites
FOR A MARS SAMPLE RETURN MISSION and the value of Mars sample return.

Chip Shearer, Lars Borg, Allan Treiman,

NASA

Doug Ming
MASA Johnson Spaco Cenier
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SAMPLE REQUIREMENTS FROM THE ASTROBIOLOGY POINT OF VIEW.

. I;;-.iF Extremophile Microorganism Communities : - Planetary Protection for
Y 2 In futeu & Other Sulfir Mirerals :

ple Rerurn Tﬂrqe‘l‘ Materials

Geochemistry and Astrobiology Science
Pavoff using Laser Desorption Fourier
Transform Mass Spectrometry (LD-FTMS)
Techniques for Mars Sample Return

Bl Tunkin

The Open University

Identification (or otherwise) of
Martian carbon in Martian meteorites

Monica Grady, V. K. Pearson, 1. Gilmaur, M. A
Gilmour & B. Ve CIOVEKY, .l Vistsom and i l'.“",llll:!hl-
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SULFATES AS RECORDERS OF MARS NEAR SURFACE PROCESSES
AND THE MER SITES AS FIRST SAMPLE RETURN LOCALITIES.

SALT-HYDRATE STABILITIES AND
MARS SAMPLE RETURN MISSIONS

Encoding of Water-Rock-Atmosphere

Interactions in Jarosite: Implications for Mars Dravad Vaniman (Los Alamos National Laboratony )
[avid Bish tIndiang Uneversaty
Steve Chipera (Chesapeake Energy Corp)
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FE-SULFATES ON MARS:
Considerations for Martian
Environmental Conditions, Mars
Sample Return & Hazards

and

P. L. King"?, M. D. Lane?, B. C. Hyde?, WHAT CAN'TYOU DO?
M. D. Dyar®, & J. L. Bishop?®

i e s A e Mike Zolensky and Keiko Nakamura-Messenger,
Liegt Eaith Soanca, Link. Woslem Untoso, Landon, N Canada
Planmary Sciance ingiituite, Tucaon, AZ LISA MASA Johnson Space Center
WA olege Boubh Hedliey, MA LA 17
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UNDERSTANDINL: THE EVOLUTION OF MARS' CORE,
MANTLE, CRUST, SURFACE, ATMOSPHERE:

& UNIVERSTT Y DF
TWO GENERATIONS OF CARBONATE IN ALHB4001: B MARYVLAND eTem
THREE OXYGEN ISOTOPES AND OH
John W Valley
Taka Ushikubo, Noriko Kita Stable Isotope targets with
M., Inrersity af Wisconsin- Madisan ... ” return Samp|es

:i'l:i"-‘l'ﬁmm Perer:m*h c,ns ium
_'h
James Farguhar

Department of Geology and ESSIC
University of Maryland, College Park
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Fundamental
Samples to Und
Interior

Magnetic Studies of Returned Samples
from Mars

David 5. Draper and Card B. Ages
LitLiLe of Th;"rEJTIT.:l.LI_-?

Benjamin P. Weiss (MIT)

[an Garrick-Bethell (MIT)
Joseph L. Kirschvink (Caltech]
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HYDROUS MINERALS AS RECORDERS OF FLUID-
ATMOSPHERIC EVOLUTION AND SECONDARY ALTERATION.

CLAY MINERALOGY AS A GLAY MINERALS IN RETURNED
GUIDE T ALTERATION S RO

ENVIRONMENTS ON MARS or
What do we know about what clay
minerals can tell us about alteration

conditions on Mars?

David Bish and David Vaniman

- Michael A, Velbel
Indiana University . MICHIGAN STATE
Los Alamaos National Laboratory R

Clay Minerals Formation in 3

Impact Indsuced Hydrothermal Transition between altered
ystems: ", .

Source of Hydrous Phases on Mars and nnn-altergt,_i_ mmerals_ i
Mawrth Vallis and Arabia

Mele Muttilk, Kalle Kirsimae & Peeter Somelar 1:-:"'....\ o il e o g
Department of Geology, University of Tartu, Estonia el pr ' y
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Summary of the conference discussions by the conveners |

The presentations at the workshop
showed that a wonderful variety of
compelling scientific objectives
would be possible via MSR.

February 23, 20009

In many cases, the different possible
sample-related scientific objectives discussed
at the conference would require different kinds
of samples, and/or samples from different geologic
setting. Thus, for the first MSR mission it would
be imperative to consider carefully: (1)The choice
of the landing site (2) The nature of the sample
selection and the surface operations capabilities.
11
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Summary of the conference discussions by the conveners 11

There 1s a large untapped reservoir of Within the sample analysis community,
sample scientists with a wide range the use of analytical technology to extract
in background that are poised to participate more information from samples continues
in and contribute to MSR. to iImprove.,

February 23, 2009 12
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Summary of the conference discussions by the conveners 111

There was an increased realization that important samples from the surface of Mars
might be both fragile and reactive. The strategy for sample collection, storage,
preservation, curation, and allocation must be deliberated in exacting detail.

Increase in
relative humidity

At high relative humidity ferric
sulfates do not solidify but
forms a viscous, amorphous syrup

February 23, 2009 13
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Summary of the conference discussions by the conveners 1V

Conference participants discussed There were no presentations at the
a spectrum of possible MSR missions Conference relating to mission cost or
ranging from options that would be potential budget availability. However,
relatively simple (focused and there was quite a bit of unconstrained
limited set of science goals) to relatively discussion about how to strike the
complex (broader set of science goals). right balance between relatively simple and

relatively complex versions of MSR.
February 23, 2009 14



